This article addresses the role of formal institutions and informal networks on corporate governance practices. The existing corporate governance literature has mostly examined the formal institutions, such as the effect of legal systems. Our contribution is to consider the effect of informal "small world" characteristics of ownership and board networks. We use the case of Scandinavia (Denmark, Norway and Sweden) to examine these effects. Our empirical results reveal large differences in formal board and ownership structures between the Scandinavian countries, but strong similarities in terms of law enforcement, political stability, government effectiveness, rule of law, control of corruption as well as voice and accountability. We find that all three countries can be characterized as "small worlds" in which trust, information diffusion and reputation mechanisms are active governance mechanisms.
Introduction
Second, is it really true that changes in corporate governance are caused by changes in the legal system? Recent corporate governance research has instead highlighted the role of reputation and trust as important informal governance mechanisms. For example, Franks et al. (2004) found that the British stock market has historically flourished without formal investor protection, but is very much based on trust in smaller, local stock exchanges. Coffee (2001) and Collin (1998) argued that trust can substitute formal law as a governance mechanism to protect minority investors in the Scandinavian countries, which are believed to be small tightly networked societies. Dyck and Zingales (2002) proposed that media exposure may in itself be an important governance mechanism, partly because bad performance may damage the reputation of managers and board members.
Following Kreps, Milgrom, Roberts and Wilson (1982) , Kreps and Wilson (1982) and the ensuing literature (e.g. Kandori 1992 , Hörner 2002 , Bohnet and Huck 2004 , it can be shown that under certain circumstances companies can overcome the prisoners' dilemma games with other market participants (buyers, sellers, employees and investors). As argued by Kreps (1990) governance mechanisms such as reputation, culture and social norms may emerge when repeated games that provide incentives for consistently honest and fair behavior. However, intuitively, such cooperative equilibria are fragile and sensitive to informational problems and institutional constraints. For example, trust and reputation are difficult to sustain in large societies with limited room for stable long-term personal relationships. Tadelis (1999) shows that a market for reputation, for example when new owners unknown to the business partners acquire the reputations of other firms by acquisitions, gives rise to adverse selection problems and market failure. Informal mechanisms may, therefore, be particularly strong in small societies with dense social networks such as the Scandinavian countries (Coffee, 2001; Collin, 1998) .
The contention that there is more to corporate governance than formal institutions is captured by Kogut and Walker (2003a) :
"…governance and control operate through the constitution of relationships that bind economic organizations and individual actors. The ultimate source of governance is society rather than the rule of formal law or even boards of directors narrowly defined." (Kogut and Walker, 2003a: 1) Transforming such a contention regarding the importance of society into a testable hypothesis is obviously very difficult. It seems to require the availability of quantitative measures of "the social fabric", which have hitherto eluded sociologists. One contribution of this article is the application of a set of such measures to analyze governance networks of the largest Scandinavian companies in 2000.
Furthermore, Scandinavian countries are usually assumed to be members of a relatively homogeneous group when it comes to corporate governance both in terms of formal as well as informal mechanisms (Coffee, 2001; La Porta et al., 1998) . There are some exceptions such as in the tales told of the individual countries (Agnblad et al., 2001; Rose and Mejer, 2003) , where historical and current characteristics are described and related to each other. However, when it comes to large-scale or even comparative studies, these examples become very few indeed (Demirguc-Kunt and Levine 1999; Oxelheim, 1998) . Such a lack of comparisons is somewhat surprising, as traditional industries and owners as well as current markets and corporate governance systems do differ in Scandinavia. Thus, another contribution of this article is to describe both market structures as well as formal and informal governance mechanisms in more detail and, thereby, to make the Scandinavian countries less Scandinavian and instead more Danish, Norwegian and Swedish, respectively.
Scandinavian corporate governance
quality as well as on regulations and rule of law. Indeed, both when considering the measures separately as well as together, the Scandinavian countries and especially Sweden are rated among the best governed countries in the world, even in a comparison to the UK and the US with the possible exception of regulatory quality.
Informal institutions.
As for extra-legal institutions (Dyck and Zingales 2004), Scandinavian countries receive above-average ratings on newspaper circulation, serious crime and labor protection, but are below average on competition laws and tax compliance. With regard to labor laws, Botero et al. (2004) found that Scandinavian countries were below the international mean on an employment laws index, but above average on an industrial (collective) relations laws index, with the exception of Denmark, and a social security laws index. Still, the Scandinavian countries score consistently higher than the UK and the US with the possible exception of the civil rights index.
Owners. All three countries have a significant degree of family ownership among listed companies (as most other countries across the world including the US) and, in all of them, foreign ownership has increased significantly since the 1990's. Moreover, institutional investors have increased their share of the stock market in all three countries. However, each country combines these elements with unique, country-specific structures. Denmark has some of the world's largest farm cooperatives and is also characterized by a large number of industrial foundations, non-profit entities, which own and operate business companies.
Indeed, Denmark is special in a Scandinavian perspective, as about two thirds of listed firms are controlled by a majority shareholder. (Eriksson et al., 2001; Krüger Andersen, 2004; Lausten, 2002; Rose and Mejer, 2003) In Norway, the government continues to own many business companies. Traditional industries like shipping are still controlled mainly by families, but resource intensive business like oil and power as well as banks are now to a large extent owned by the state, cf. Norway's high percentage of government-controlled banks. (La Porta et al., 1998; 2002a; Oxelheim, 1998; Randøy and Nielsen, 2002) As for Sweden, it has a tradition of large business groups and large industrial firms. This kind of business structure has been favored by the social democratic governments, by strong labor unions and by the industrialists' family conglomerates. The outcome is that close to half of the stock market capitalization in Sweden has long been controlled by the business spheres of Handelsbanken and Wallenberg. Although foreign and institutional ownership has increased recently, the industrial owners have been able to hold on to controlling stakes in the largest publicly traded firms. (Agnblad et al., 2001; Collin, 1998; Högfeldt, 2004) Thus, Scandinavian countries have a long tradition of strong owners. They achieve this control by dual class shares, pyramids and cross-shareholdings, where Denmark emphasizes dual class shares, Norway pyramids (a few) and dual shares (a few cases) and Sweden uses all three to a much larger extent than the other two and indeed the rest of the world (La Porta et al., 1998) . Majority ownership is also more common in Denmark and Norway. Despite this, there is little consistent evidence of owners expropriating from minority shareholders (Dyck and Zingales, 2004; Nenova, 2003) . Levels of dividends are, however, low in both Denmark and Sweden, both in an international and European context (La Porta et al., 2000) , but not in Norway. Although hostile takeovers are uncommon in Scandinavia (e.g. Agnblad et al., 2001) , mergers and acquisitions are on an international level (Pagano and Volpin, 2001 ).
Boards. Board structure in the three countries is formally very similar. While company law in all three countries prescribes that there must be one or more responsible managers as well as a supervisory board to appoint managers and approve significant decisions, Scandinavian boards have been described as both one-tier and two-tier and even semi-two-tier ones. Sweden endorses a seat for the CEO on the supervisory board, but the Danish corporate governance code advises against it. In Norway, the CEO of public firms is not permitted to be on the board, but has the right to be present at board meetings. CEO duality is not permitted by law in either country. The tradition of strong owners is reflected in the supervisory boards, which are quite strong (independent) vis-à-vis managers and have long been composed of mainly non-executives. In both Norway and Sweden, nomination committees composed by major shareholders have come to play an important role in determining board composition. Indeed, supervisory board directors are mostly elected by majority shareholders. Thus, the management is in charge of the day-to-day business of the company, while the supervisory board monitors, hire/fires and must approve all major decisions.
The most specific characteristic of Scandinavian boards is, however, the mandatory employee representation. Employees are allowed a one third representation and participate in the board work on equal terms with members appointed by the general meeting with the same duties, rights and responsibilities. As such, they must represent the interest of the company and not (at least not legally) the interests of the employees. This system seems to work although (or perhaps because) employee representatives are commonly known to be rather quiet in the board meetings. Some would argue that employee board representation has helped to foster a sense of solidarity in Scandinavian societies and reduced owner versus employer tension. The Scandinavian experience is different from that of Germany with up to 50% employee representation.
In summary, while researchers in comparative corporate governance tend to regard the Scandinavian countries as a uniform group, this is not supported by the above description. A priori, there is little to unite the Swedish industrial conglomerates with partly state-owned Norwegian energy companies and the foundation or cooperative controlled firms of Denmark.
Despite this, as we have seen above, the Scandinavian countries are fairly similar when it comes to macro-economic issues even in a combined comparison with the traditional market economies of the UK and the US. However, as we also noted, the Scandinavian countries display greater capital market differences, in Denmark being more bank-based, Sweden more market-based and Norway somewhere in-between. These differences are visible in formal governance mechanisms (with the exception of creditor rights) as observed by both La Porta et al. (1998) 
Small world analysis of governance networks
In this section, we turn our attention from formal institutions to informal institutions. The three Scandinavian countries have one thing in common, which we believe to be very important to trust, transparency and accountability: They are all small and ethnically homogeneous. We propose that these characteristics make it easier to establish social control, for example through schooling, reputation, threat of exclusion from social networks and other similar mechanisms. We, therefore, turn to the emerging literature on small worlds for insights.
A social network, in this case a governance network, can be defined as a set of agents such as firms, board members and owners, also known as network vertices or nodes, that are connected by a set of relations such as ownership and board interlocks, also known as network edges or ties (Baum et al., 2004; Wasserman and Faust 1984) . A path is a set of relationships that connects a pair of actors to each other. A social network can be connected, in which case there is a path between any two actors in the network, or it can be disconnected.
Disconnected networks consist of two or more connected sub-networks. Such a sub-network is called a component and there cannot be any ties between actors who belong to different components. Depending on the type of network, the largest component in our data includes between 80 and 95 percent of all actors (see Table 2 ). The density of a network indicates the number of actual connections relative to the number of potential connections. A completely unconnected network has zero density, and a network in which each actor is connected to every other actor has a density score of 1. Furthermore, the neighborhood of an agent is defined as its immediately connected neighbors/agents, while the degree of an agent is the number of other agents in its neighborhood. Following Watts and Strogatz (1998), the degree to which a network depicts a small world is identified from the analysis of two statistical measures of small worlds, namely, the clustering coefficient (CC) and the average path length (APL).
The clustering coefficient for an agent is the proportion of links among the agents within its neighborhood divided by the number of links that could possibly exist among them.
The clustering coefficient for the whole system is obtained as the average over all agents in the network. High values of CC indicate that the network is composed of densely interconnected neighborhoods. For example, if the CC equals 1, then every neighbor connected to the focal agent is also connected to every other agent within the neighborhood, whereas if the CC equals 0, no agent that is connected to the focal agent connects to any other agent that is in turn connected to the focal agent. We compute CC only for the largest component in each network. However, this procedure has been recently criticized, as it assumes that social networks are unstructured in relation to the Poisson distribution rather than, more logically, being structured (Conyon and Muldoon, 2006a; Newman et al., 2000) . Therefore, the Watts (1999) transformations tend to overestimate the existence of small worlds. Nevertheless, as part of our analysis, we provide comparative statistics between the small world statistics of Scandinavian networks with those of other countries, which assume a structured distribution. Therefore, we opt for computing the clustering coefficient in line with these previous studies and as stated above, being very cautious of the present criticism.
The APL is the average number of ties along the shortest path between any two agents in a network. A high value of APL means that, on average, for example information has to travel through a large number of intermediaries in order to cross between two actors in the network.
Once we have calculated these two statistics, there is no actual statistical test, such as the t-statistic, to determine whether the network depicts a small world. In order to establish the existence of small worlds in an actual network, the values of the clustering and the path length statistics are compared with the values of the same statistics of a random network with the same number of nodes and ties (Watts and Strogatz, 1998) . While small world networks have short path lengths and are highly clustered, networks where actors are linked at random have short path lengths and low clustering. Therefore, small worlds can be detected if the CC and the APL of an actual network are compared with same statistics of a random network with same number of nodes and ties. Accordingly, for the actual network to be a small world, the APL should be close to the value of a random network (APL actual ~ APL random ), while the CC should be much greater than that of a random network (CC actual > CC random ). The CC for a random network is calculated as the ratio of the number of network ties (t) to the number of network nodes (n), while the APL is calculated as ln(n)/ln(t). Normalizing APL and CC by dividing the statistic for the observed network with the value for the random network gives a summary statistic that should be close to 1 for APL and considerably larger than 1 for CC. As This estimate gives a summary indication of the "small-worldliness" of the network.
The larger the estimate, the more obvious is the small-world characteristic of the network, i.e.
highly clustered with short average path length.
We analyze affiliation data, i.e. for each firm we know its directors, and for each firm we know its owners. From these affiliation matrices we extract contact matrices, by connecting firms through joint directors (interlocking directorates) or owners through shared ownership of firms. In this study, such contact matrices define the governance network.
Alternatively, governance networks can be characterized as a set of owners connected by shares in the same firms or as a set of board members connected by board positions in the same firms. For example, in our case, an ownership network is simply the affiliation matrix, which consists of rows for firms and columns for owners with a value 1 in a cell if the owner i has a significant stake in company j.
Data and results
We examine the small world characteristics of the Danish, Norwegian, and Swedish governance networks analyzing the largest 323 firms in each country for 2000 (Norway and Sweden) and 2001 (Denmark). The size cut-off is determined by Swedish data that consists only of publicly traded firms. Danish and Norwegian data also includes limited liability and private companies. The data contains financial, ownership and board information and represents most industrial sectors. We use the names of owners and board members to identify connections between firms. Similarly, we use the names of firms to identify connections between owners or board members. This identification strategy is easy and relatively reliable for the majority of owners and firms, as the firms are well known to the researchers and easy to identify.
In the Danish data, we count both members of the management board and the members of the supervisory board as board members, whereas we count only supervisory board members in the Swedish and Norwegian data. In the few cases in which a member of the management board also sits on the supervisory board we count the person only once. In addition, firms can be connected by more than one ownership tie. In such a case, according to the small world methodology, we count multiple owners only once. We analyze the small world statistics using the implemented routines in UCINet 6 program (Borgatti et al., 2002) .
In the analysis, we compare four types of networks for each of the three Scandinavian countries:
i) The network of directors connected through board affiliation, ii) the network of firms connected through director interlocks, iii) the network of owners connected through shared ownership in firms and iv) the network of firms connected through common owners. Table 2 shows key small world statistics for the year 2000 for these four networks in the Scandinavian countries. *** Table 2 approximately here*** The results reveal that all four networks exhibit small world characteristics with high clustering coefficient and relatively short path length (columns 5 and 7). With the exception of networks of type iv, i.e. firms connected through common owners, the low density scores indicate that the small world characteristics are not simply due to a size effect (column 4). For example, in most cases, the clustering coefficient is larger than 0.70, and significantly differs from the clustering coefficient of a random network with same number of nodes and ties (column 6), while the average path length is close to that of a random network (column 8).
These properties are nicely captured by the normalized measures (columns 9 and 10). By definition, a network with a clustering coefficient larger than that of a random network and an average path length similar to that of a random network is a small world (Watts and Strogatz, 1998). Hence, we find support for our argument that the governance networks across the three Scandinavian countries are indeed small worlds.
The results of Table 2 show that the small world estimates for the network of directors are in general larger than those for the network of owners (column 11). These results suggest that board connections between firms are stronger than ownership connections, which probably reflects the fact that, in Scandinavian countries, many companies appoint professional board members from other corporations, even if they are majority-owned by families or foreign parent companies. Nevertheless, differences arise across the three countries. For example, with respect to the network of directors, the connections appear to be stronger for Denmark and Sweden than for Norway. This implies that for these two countries there are clusters of highly connected directors, which in turn are highly interconnected and provide great potential for high information flow between board directors.
In the network of owners, there are also interesting differences between the Scandinavian countries, where the Swedish owner network again has the highest small world estimate. Some Swedish owner spheres, such as the Handelsbanken and Wallenberg are known to be very powerful and control a large portion of the Swedish stock market (Collin, 1998) . Two such powerful owners could serve to increase the clustering coefficient and decrease the path lengths in the Swedish ownership network. However, taking these two spheres out of the analysis does not alter the results in any significant way. Thus, the difference is not driven by a few powerful owners, but is a characteristic of the Swedish corporate governance system. As for the other countries, Denmark and Norway, owner networks also display small world characteristics, although to a lesser extent.
In summary, we find that the Scandinavian countries in general display small world characteristics both in board and owner networks, which is especially pronounced in Swedish networks. Given the novelty of the methodology and differences in data collection and sampling, comparing parameter values should be done with caution at this stage. For example, although we choose the same number of firms across the three countries, there is substantial variation across the number of directors and owners. Importantly, such variations reflect size effects for both the network of boards and owners. Moreover, these size effects also become apparent with the large variations in the main component, which reflects the fragmentation of the networks. Combinations of large networks of directors and owners with the least fragmentations, as in the case of Sweden, are related to the highest small world estimates. Table 3 shows comparative statistics for board and owner networks, which represent governance systems characterized by common law (the UK and the US), French civil law (Italy) and German civil law (Germany). *** Table 3 The implication of these estimates is, however, that firm directors' and owners in many different corporate governance systems appear to be linked by small world networks (see especially the owner networks). But if this is the case, why is it that these countries do not attain the same scores as Scandinavian countries on soft governance characteristics? To answer this question we propose that network ties are multidimensional in a way, which will be strongly self-reinforcing in smaller countries and that we have so far only uncovered a fraction of these connections (the tip of the iceberg so to say).
We have reason to believe that the small worldliness of information has important implications for social behavior, particularly for the above-mentioned soft variables such as enforcement, political stability, regulatory quality, government effectiveness, control of corruption and accountability, which appear to define Scandinavian corporate governance despite formal dissimilarities. Granovetter (2005) emphasizes that social networks affect the economic outcomes because, among other reasons, networks affect the flow of information and trust. The implication is that the more connected a network is, the higher the probability that information and ideas will flow easier through the network actors, internalizing norms (shared ideas) and emphasizing trust. Our results suggest this to be the case for all three induces managers and board members to be efficient. Johnson et al. (1993) found that the personal reputation of CEOs, as rated by financial analyst, was sensitive to both stock returns and changes in accounting. The personal reputation of the CEO is also likely to influence their pay. Milbourn (2003) found that proxies for CEO reputation, including favorable press coverage, positively influenced pay for performance elasticity. Personal reputation may also influence the career prospects of CEOs and board members (Fama, 1980) . Such mechanisms may be particularly strong in small worlds with dense social networks such as the Scandinavian countries (Coffee, 2001; Collin, 1998) .
Discussion
In this article, we suggest that informal governance mechanisms may substitute for or complement formal ones. Although most corporate governance research has focused on formal institutions (e.g. La Porta et al., 1998), other researchers have suggested that reputation and trust may play an important role (e.g. Dyck and Zingales, 2002) and especially so in small tightly networked societies (Coffee, 2001; Collin, 1998) . We contrast the two approaches by analyzing Scandinavian corporate governance, which is a good test case due to it being the smallest legal family (La Porta et al., 1998) . We do so by comparing the formal institutions such as law as well as ownership and board structure as well as by analyzing the ownership and board networks by using the small world methodology. In summary, if actors have short average path lengths between each other and they are highly clustered as well as more so than would be expected to occur randomly (Watts, 1999; Watts and Strogatz, 1998) , the network has small world properties. In such a case, for example information can be expected to travel the network fast and social norms and reputation can be expected to have greater effects than they would otherwise.
Summarizing our contribution, we have compared the ability of social networks and legal systems theory to explain salient features of Scandinavian corporate governance. First, we examined the formal and informal institutions, such as legal systems, which are emphasized in extant research on international corporate governance. Second, we examined the informal small world characteristics of social connections analyzing board and ownership ties. We found that that there are large differences in formal structures, while the unifying theme of Scandinavian corporate governance appears to be related to institutions like law enforcement, political stability, government effectiveness, rule of law, control of corruption as well as voice and accountability. Despite these formal differences, all three countries can be characterized as "small worlds" in which trust, information diffusion and reputation mechanisms are apparently effective governance mechanisms. In most cases, these networks consist of a connected main component comprising at least half of the network and display high small world estimates theoretically and, in general, higher than those of other countries.
Despite its intellectual attraction and novelty, the small world approach is still in its infancy in relation to corporate governance issues. Our preliminary findings among 969
Scandinavian firms provide only a first crude test of the significance of network ties on corporate governance practices. Our present data does not allow us to provide explicit tests of these hypotheses, but it does give a first indication of the existence of such effects. We highlight the fact that Scandinavian countries score highly on soft governance variables like reputation and social responsibility, measured by reputation indices and the social rating indices. We conjecture that these variables will be influenced by board and ownership ties between companies, not in the naïve sense that greater interlocks are "better" or more socially responsible, but in the more complex sense that network ties will tend to reproduce the diffusion of common practices. Such diffusion of practices is due to networks' ability to disseminate information and facilitate trust. Thus, we expect that network-based corporate governance ties will facilitate similarities in company behavior and outcomes.
In Table 4 , we provide data for a tentative analysis of the effect of such network ties in the form of board diversity in Denmark, Norway and Sweden. *** Table 4 approximately here*** We suggest that board composition is one area where we would expect to see small world network effects. In Table 4 , we construct a diversity index (% female board members + % foreign board members + age diversity) to analyze the determinants of overall variations in supervisory board diversity in Scandinavia. As in Oxelheim et al. (2006), we find that general board diversity is driven by firm size, industry and country effects. In addition, average board age has a negative effect on diversity, but this is solely attributable to an effect of age diversity. We would also have expected the number of ties of a board chair to have an effect on diversity. However, contrary to our initial expectations, we find no such effect, that is we find no evidence that "the old boys' network" reduces diversity.
Measurement issues aside, our interpretation is that board diversity, and we would surmise other outcomes as well, is transmitted more strongly through strong board ties, but that the direction of this effect will depend on the nature of the signal transmitted: An all male board is likely to transmit a preference for male board representation to other boards, whereas a mixed board will transmit a preference for diversity through board interlocks. In other words, the board system will tend to self-reproduce in the same way that top management teams tend to do (Stafsudd, 2006) .
The implication is that we need to characterize networks not just in terms of the strength of "ties", but also in terms of character or identity of the actors in the network. The network structure in and of itself appears to be neutral.
Going back to the issue of Scandinavian corporate governance, we cannot say that strong networks per se lead to high levels of trust and information sharing. In fact, there are many examples of small societies such as Sicily, in which a small world structure (the Mafia) helps preserve suboptimal behavior. However, we can say that strong social networks help maintain existing practices, which in the Scandinavian countries may be tantamount to reinforcing Pareto-optimal social equilibriums. Still, we are left with the puzzle of what created the Scandinavian equilibrium and what made it qualitatively different to the Sicilian equilibrium, in other words going back to the underlying question of economic development (North, 1991) .
We propose that a relatively simple alternative corporate governance mechanism is at work in small worlds: Companies that underperform damage their reputation and this spills over to the personal reputations of the top management team (management and supervisory boards). Bad personal reputation has a negative impact on their future careers (e.g. eligibility for new jobs or board positions), but more importantly it has a strong and direct negative effect on their personal utility. Like academic economists, who are believed to be motivated primarily by the recognition of their peers, experienced business people care strongly about their professional reputation. Following Akerlof and Kranton (2005) the top management team of large companies may come to identify with the companies that they manage. In contrast to altruism, status-seeking is motivated not by feelings for other people, but by how other people feel about the status-seeker (Bernheim, 1994) . The implication is that status is a more powerful disciplining device for managers and board members of large, visible companies which attract more public attention. Greater transparency is also likely to make reputation and status concerns a more effective solution to governance problems.
A complete characterization of the reputation function is outside the scope of this article, but it seems realistic to assume that reputation is more sensitive to firm performance, the larger and more visible the firm is. Reputation effects are also likely to be stronger, the more the firm invests in its own reputation and the greater relative emphasis it places on the reputation of the manager. These effects are likely to be stronger in small worlds characterized by quickly shared and, therefore, common knowledge. 
